Methods
The Living Standards Survey (PPV) was undertaken by the Brazilian Geographical and Statistical Institute (IBGE) and the World Bank from March 1996 to March 1997. 7 It is a crosssectional survey with information at individual level, offering important advantages over the many studies on determinants of health based on aggregate data.
The Brazilian Living Standards Survey contains information on a broad set of topics, such as household composition, housing and its characteristics, education, health, economic activities and time use, migration, agricultural and pastoral activities, non-farm self-employment activities, food expenditure, durable-goods expenditure and inventories, fertility, other sources of income including remittances, saving, assets and credit markets, and anthropometric measurement of household members. The instrument was based on the standard World Bank Living Standards surveys, which are described in detail elsewhere. 8 This survey took place in urban and rural areas of northeast and southeast Brazil. These regions account for 29 and 43% of the total population, or approximately 47 and 69 million, respectively, and represent the largest contrast one can obtain with respect to poverty and living standards in the Brazilian population.
The sample was selected in two stages. In the first stage, 10 geographic sectors were selected with probability proportional to population size. In the second stage, a random sample of 480 households was selected from within income strata in each sector. Data were obtained on all those living in the household but this analysis is limited to those aged between 18 and 65. Substitution was permitted with a reserve sample of households, which was selected in each sector of the sample. The result was 4940 interviews from 4944 expected.
The sample size and the composition of each stage were defined by the World Bank support group, based on their experience in other middle-income countries and the costs involved in collecting the data.
If starting to work at early age is deleterious to health, we would expect that the later the entrance in the job market, the better the individual's health. The odds of fair or bad (i.e. less than good) health (coded as 1) compared with excellent, very good or good health (coded as 0) were calculated within 10 year age bands for those beginning work at ages 5-9, 10-14 or 15 or over. Analyses were undertaken first without adjustment. However, early entry to the job market would also be expected to adversely effect education and subsequent employability. While recognizing the importance of each step in this pathway in an attempt to isolate, as far as possible, specific effects of early labour market entry, these variables were adjusted for in a second model. The statistical analysis was undertaken using SPSS.
Results
The pattern of highest educational level achieved by age group shows clearly the impact of increasing access to education over the last 50 years (Figure 1 ). While over 70% of those currently aged in their mid-50s failed to complete primary education, this figure is now less than 10%. The pattern is broadly similar for males and females although, in each age group, slightly more males failed to complete primary education.
Turning to the pattern of age of starting work by current age band (Figure 2 ), we can see that there have also been steady reductions in the proportion starting work before 15. However, even among the youngest age group, nearly 20% of males began work when under 10 and the change is much less than that in education levels. In all age groups, the proportion starting work when less than 15 is somewhat lower among females than males. Table 1 shows how early entrance into the labour market is strongly associated with low levels of both education and income. Less than 2% of those starting work when under 10 subsequently completed high school education. This compares with approximately 17% of those who started work when 15 or over. Approximately 60% of the former group failed to complete primary education, which compares with less than 20% of those starting work when aged 15 or over.
Age starting work is also linked to current income, with approximately 35% of those starting work when 15 or over currently in the top quartile of household income, compared with 12% of those starting work when under 10. Besides education and income, Table 2 also shows that a larger percentage of males started work at 14 or less than females, and more blacks and pardos as opposed to whites (pardo is a Brazilian term meaning mixed race and includes native populations). Moreover, a much larger percentage of people living in rural areas started work early when compared with urban inhabitants. Table 3 shows the percentage of adults and the odds ratios for reporting less than good health as opposed to excellent, very good or good health, adjusted first for age only and then with the addition of either education or current household income. Both males and females who started work when under 10 are significantly more likely to report less than good health than those who began later. This effect is attenuated by education, but remains significant. Inclusion of current household income does not increase the explanatory power further.
It is necessary to try to separate the effects of age starting work, education and current income. This is inevitably complex as the three variables are highly correlated. It is somewhat intuitive that those starting work early will have their education compromised and will subsequently achieve low incomes. Figure 3 shows the percentage reporting less than good health at each level of education, after adjusting for age. The percentage reporting less than good health tends to be lowest in those who began work when 15 or over but there is also a clear effect of education on health.
Adjustment for education substantially attenuates these differences but fails to eliminate them among men aged 28 to 37 who started work when under 15, men aged 38 to 47 who began working when under 10, women aged 18 to 27 who began working when under 15 and women aged 38 to 47 who began working when under 10. The odds of poor selfreported health are typically almost doubled in those starting work young.
Adjustment for current household income produces a broadly similar pattern. A more detailed model, including ethnicity and household amenities, did make some results non-significant, although there is a risk of over-adjustment with many correlated variables.
Additional data, stratified by current age, are shown in the appendix. Columns 4, 5 and 6 show the odds ratios for reporting less than good health compared with good health in relation to age starting work. When unadjusted for any other
The effect of child labour on adult health 23 Age starting work (years) variable, the odds of reporting less than good health are significantly greater among those starting work when under 10 compared with those starting work aged 15 or over in all age groups except among men currently aged 58 to 65. The odds of reporting less than good health are also significantly raised among those starting work between 10-14 compared with those starting at age 15 or over in all groups apart from males currently aged 18 to 27 and aged 58 to 65. The data suggest an attenuation of the differences in health by age starting work at older ages but, on formal testing, any interaction between the two variables is non-significant.
One possibility is that the results obtained are simply due to the choice of the particular cut-off point on the self-reported health scale. This was tested by examining the impact of different cut-off points on a model combining age and sex. The results are shown in Table 4 and indicate that the choice of cut-off point cannot explain the observed relationship.
Discussion
This study is subject to several methodological limitations. As with any population-based survey there is scope for nonresponse bias. A second limitation is the risk of bias if the way in which subjects respond to the question on self-reported health is influenced by the explanatory variables being examined. Several authors have noted how better educated respondents and those with greater experience of using services are more likely to report illnesses. [9] [10] [11] If this occurred it would tend to underestimate the effect of age starting work 24 Ana Lúcia Kassouf et al. However, the main limitations arise from the cross-sectional and observational nature of the study. The ideal design would be a randomized controlled trial, such as that undertaken to examine the impact of pre-school education in poor American populations, and which showed a sustained impact of preschool education on health and related outcomes into adulthood. 13 Such a study would be technically difficult. Alternatively, a cohort, with long-term follow-up, would offer scope to collect more detailed information on childhood circumstances. An example is a cohort of children in rural areas near Hyderabad, India. Fifty-two percent of 410 children worked between age 6 and 14. Those who worked had significantly worse growth when followed through to adulthood. However, the results were not adjusted for other socioeconomic factors. 14 These limitations mean that it is difficult to disentangle age starting work from other factors with which it is likely to be correlated, either in childhood or in subsequent life. First, children starting work at a young age are likely to come from backgrounds characterized by deprivation. While previous research has not examined age starting work (largely because in developed countries where most research has been undertaken, very few people will start working while under 10 years of age), there is considerable evidence that adverse socioeconomic circumstances in childhood increase the risk of several chronic diseases in adulthood, especially cardiovascular disease. 15 Thus it is not possible from these data to be certain that the effect seen is due specifically to age starting work.
Secondly, adverse circumstances in childhood are correlated with an individual's subsequent life trajectory. Research in developed countries has shown how parental circumstances are powerful predictors of educational attainment, which in turn predict adult income and occupation. 16 Moreover, there are a number of studies showing the importance of parent's education, especially the mother's, on their children's health and nutrition in Brazil. [17] [18] [19] A study in India has found a strong relationship between child labour and illiteracy in adulthood. 20 However, the relationships are complex and, in a large British cohort, father's social class remained an independent predictor of adult income, even after adjustment for education. 21 Behrman and Wolfe, on the other hand, argue that the effect of parents' schooling on children's health can be overstated if parents personal endowments are not accounted for. 22 Hence, it is important, in interpreting the findings, to examine for effects that remain after adjustment for these variables, while noting that in addition to any apparently independent effect of age starting work on health, there is likely to be an additional one mediated through its impact on education and adult income.
A third question is how to explain the attenuation of effect with increasing age. We cannot exclude the possibility that at least part of this effect might be due to selective survival, with those with worst health dying before they reach older age groups.
Notwithstanding these caveats, these data overcome many of the limitations of earlier studies, through the size of the sample and the ability to adjust for other variables. The results suggest that starting work early may be an independent determinant of later self-perceived health.
Although it is not possible in this study to disentangle the consequences of deprivation in early life from those specifically related to child labour, there is a growing volume of research that casts lights on the mechanisms by which either factor might exert its effects. 23 Deprivation may act through biological programming, in which factors such as low birth weight and poor growth in infancy influence health in later life, and this issue would be amenable to research using suitably designed prospective cohort studies. However, both deprivation and child labour could also act through social patterning, in which the resources and opportunities available to an individual are constrained by social stratification and the nature of the roles associated with social institutions, including early employment. 16 This draws on a concept developed by Rutter, which sees the impact of events in childhood leading either to a chain of adverse events, in this case reducing the quality of education and thus employment and financial resources, or to good effects, in which success breeds success. 24 Such a chain of events lead to a reduction in what is termed 'social capital', which reduces the resources available to respond to the challenges thrown up throughout life. 25 Several mechanisms may be involved, including the acquistion of social skills enabling the individual to adopt or reject positive and negative health-related behaviours or by modulating the pyscho-endocrine responses to stressors arising in adult life. 26 Thus, for example, children of parents who divorce have been found to have increased adult mortality, accounting for 4 years less life expectancy. 27 There is very little similar research on child labour to compare these results with. An exception was a study by Wolfe and Behrman who estimated health status for Nicaraguan women. 28 They found that the presence of household infrastructure positively affected health, but, unusually, education and income were not significant. Whether a woman had ever participated in the labour force had a significant adverse effect on health. They argued that this was expected as there is an additional physical effort from a woman who works in the labour market, apart from their usual household production duties.
Proposing a policy response is more difficult. The issue of child labour is extremely contentious, not least because of the dependence on it for survival by many families in developing countries. The contribution of children's earnings to household income is important, mainly because in the households where there are working children, the per capita income is very low. Data from a Brazilian National Household Survey from 1995 showed that in 32% of households in urban areas and in 40% of households in rural areas, the contribution of children's earnings to the household's income is more than 20%, and in almost 10% of households, children contribute more than 40% of household income. 29 Similar figures have been obtained from other parts of the world. 30, 31 The act of prohibiting the employment of children is not a solution to the problem of child labour, and unless the adequate financial support is provided for families, simply banning child labour could exacerbate poverty in many developing countries.
Although much more research is needed, these results do suggest that starting work young may have a lasting adverse effect on adult health and that this should be taken into account in the difficult debate about how best to address the issue of child labour. 
